ABSTRACT: Development of higher welfare could not be realized unless by energy consumption and other natural resources. Growth of industrial complexes has shown an unprecedented trend during recent years. Many of these towns have no treatment systems for the industrial wastes leachates. Besides, the chemical composition of wastes in such complexes varies considerably due to the different kinds of industries. It is endeavored in the present work to study the natural potential of soil to treat leachate of such industrial wastes. For this purpose, the Aliabad industrial complex in Tehran -Garmsar road was selected as the study area. The potential of adsorption of elements such as nickel, copper, cadmium, zinc, chromium, lead and manganese was investigated. The results indicated that the soil potential to adsorb heavy metals (except for manganese) was very high (95 %) in the adsorption of heavy metals (except for manganese). Further, chemical partitioning studies revealed that heavy metals are associated with various soil phases such as loosely bonded ions, sulfide and organics to various extents. Among the mentioned soil phases, one can deduce that major portion of metal contaminants is absorbed as loosely bonded ions. Organic bond and sulfide bond are in the 2 nd and 3 rd positions of metal contaminants adsorption, respectively. The results of the present study apparently showed that soil column had ample capacity to adsorb metal contaminants. Thus, determination of soil potential in adsorption of heavy metals during site selection is as important criteria.
INTRODUCTION
Industrial complexes are one of the major industrial centers, which play a remarkable role in progress and promotion of industry in developing countries. The concept beyond establishment of industrial complex is to control pollution emission through an integrated manner. Normally, this observation related to sanitary and environmental principles has lead to increased amount of pollution in these complexes. Industrial activities are identified as a major cause for metal contamination of the ecosystem (Charlesworth et al., 2003; Al-Khashman, 2004; Banat et al., 2005; Karbassi et al., 2008) . Depending on type of industrial activities, huge amount of industrial disposal is produced. Due to lack of properly equipped plants and sanitary dumping sites operated within the required standards, the industrial wastes are released in an adhoc manner to the environment. Because of possessing highly hazardous ingredient like different kinds of heavy metals, they are considered as the main sources of pollution. In many of the developing countries, solid wastes are dumped in open areas regardless of any eco-sanitary concern (Vastanthi et al., 2008) . Solid waste leachate which is the greatest that treat to groundwater possess various chemical and biological contaminants (Longe and Enekwechi, 2007; Mahvi, 2008; Suthar and Singh, 2008) . Hence, regulatory measures related to the waste management and environmental conservancy is significant in industrial complexes. Indeed, due to the presence of different chemical compositions such as heavy metals, hydrocarbons and poisonous materials, as well as potential capability of producing leachate, industrial wastes and landfills without environmental safety are considered as one of the pollutant sources of ground water and surface water (Zheng et al., 1991; Lee and Jones, 1993; Christensen et al., 2001; Cheng et al., 2004; Chen et al., 2005; Nouri et al., 2008; Malakootian et al., 2009) . The produced leachates is normally comprised of organic and inorganic compositions. In addition, with elapse of a time, the produced leachate permeates into ground systems leading to change of physical and chemical properties of groundwater (Vastani et al., 2008) . The leachate composition and its pollution intensity depend on many aspects such as landfill age, waste ingredients and hydraulic conditions of landfill (Qasim and Chiang, 1994; Okafor and Opuene, 2007) . Produced leachate essentially contain elements such as cadmium, manganese, potassium, nitrogen, heavy metals (e.g. iron, copper, manganese, chromium, nickel, lead) and organic compositions like poly aromatic hydrocarbons, Acetone, Benzene, Toluene, Chloroforms (Freeze and Cherry, 1979; Lee et al., 1986; Bagchi, 1989) .
The density of mentioned materials in leachates and ground water depends on wastes composition (Fang, 1995) . Leachates travel from unsaturated zones to ground waters surfaces. Some of the pollutant materials may be adsorbed by soil particles within their movement through the several of soil strata (Fang, 1995) . When the leachate is mixed up with groundwater, it would be dispersed in the flow direction that eventually leads to spatial pollution (Vastani et al., 2008) . The rate and intensity of pollution in aquifers depend on rate of pollutants transfer from soil (Vastani et al., 2008) . Thus many factors in soil such as cation exchange capacity (CEC), clay minerals, organics and carbonates must be studied. Nevertheless, due to simplicity, low cost and efficiency and ignorance, solid wastes are often dumped in buried locations (Barrett and Lawlor, 1995) . Bury and dump of solid wastes in dump places leads to many environmental problems due to emission of odor, air pollutants and effluents (Fatta et al., 1999; Panjeshahi and Ataei, 2008) . Also landfill is known to be sources of groundwater pollution (Allen, 2001 ). Gharaibeh and Masad (1989) have shown that dissolution of solid waste by rain produces a noticeable amount of polluted water in the form of leachate. Environmental problem of wastes are much more serious with industrial wastes that contain hazardous chemicals. This implies that contaminants may remain in their initial form for a long period (Fatta et al., 1999) . Potentially becoming hazardous to the exposed ecosystems. Issues related to heavy metal associated with industrial waste require considerable attention. For example, toxicological impacts of various heavy metals, irrespective of their uses in the industry are known to be of an environmental concern (Aucott, 2006) . For example, lead has been reported to cause various diseases such as brain damage, anorexia, mental deficiency and anemia also cadmium has been implicated in agonistic and antagonistic effects on hormones and enzymes leading to many of malformations such as renal damage (Lewis, 1991; Low et al., 2000; Bulut and Baysal, 2006) . Likewise, Pb and Cd are classified as carcinogens (EPA 1992b; Pekey, 2006) . Nevertheless, because of owning exclusive characteristics, some of them such as Hg, Cd and Pb are often used in production of industrial products like different batteries, switches, electronic boards and so on (Aucott, 2006) . Futta et al. (1997) showed in their study conducted on Athena Region that groundwater quality is highly influenced by leachate. High density of leachate in ground water of Athena region was also found. Heavy metals, investigated in this study, were Ni, Mn, Cr, Pb, Zn, Cu and Cd, each of which has been reported for various health problems non-biodegradable and with the possibility of accumulation in the food chain (Langston, 1990; Nameni et al., 2008) . This study attempts to investigate the impact of the heavy metal in the industrial waste disposal site of Aliabad industrial complex on the soils, by natural bed soil as an adsorption media to reduce such contamination.
Study area
Aliabad industrial complex is one of the first industrial complexes of Tehran Province located in Tehran -Garmsar road, 55 km away from Tehran City. The study location is situated at 35° 21'23" N and 51°55'59" E. The active industries in the complex involve metal, minerals, food, electricity, electronic, textile and chemicals. The geographical location of the investigated complex is shown in Fig. 1 .
MATERIALS AND METHODS
A sample was extracted at 1m depth (intact) from the site by a hand auger. The sample was transferred into a polyethylene pipe and transported to the laboratory of Faculty of Environment, University of Tehran. Industrial leachates were collected in High Density Poly-ethylene (HDPE) bottles. A part of leachates was filtered for trace metal measurement by atomic absorption spectrophotometry (AAS). Then the remaining leachates were poured on the top of soil sample and the outlet leachate was collected at the bottom of the soil column. The experiment was carried out for 35 continuously days. The schematic view of the soil column is depicted in Fig. 2 . Two sets of soil samples were selected for chemical analysis. The first set includes natural soils from area of study and the second set encompasses the soil column that was used for purification of heavy metals in laboratory. At the end of 35 th day, we repeated soil sampling at the same height as mentioned before. Then the obtained seven soil samples and eight collected leachate samples were prepared in accordance to Environmental Protection Agency (EPA) method number 3010 A (EPA, 1992a) and 7000 B (EPA, 2007) . The concentrations of elements in samples have been analyzed using flame atomic absorption spectrophotometer.
RESULTS AND DISCUSSION
The results of soil analysis show that the project location has mainly coarse grains that are classified in GW-GM, GM, SM, SC-SM classes. It should be noted that fine texture of soil were classified in CL-ML and ML classes. The soil cohesion coefficient was determined to be 0.1 kg/cm 2 and the natural specific weight of the soil was about 1.85 g/cm 3 . Complementary data of soil column are presented in Table 1 . Table 2 shows the concentration of Ni, Cu, Cd, Zn, Pb, Cr and Mn in the leachates that are collected at 5, 10, 15, 20, 25, 30 and 35 days from bottom of the soil column.
For instance, in this study, it was observed that the initial concentration of Mn in the leachate was 0.75 mg/L, which was decreased to 0.39 mg/L after release of leachate over the soil sample. Other elements also such as Cr, Pb, Zn, Cd, Cu and Ni were absorbed and dissipated by more than 95 %. The results of Table 2 show that major portions of contaminants were absorbed in the first 5 days of leachate release into the soil column. After accomplishment of first level of experiments, the contents of elements were measured in different sections of soil (Table 3 ). The comparison of elemental concentrations of intact soil with those of contaminated ones at various column depths was determined and provided the first line of proof that heavy metals adsorption by soil layers. Adsorption of heavy metals by soil layers at different depths should not be considered as purification of metal contaminants. In fact, type of association of elements with different phases of soil is very important in their fate. Typically, five important combinations naming "Loosely bonded ions", "Sulfide bond", "Organic-Metal bond", "Resistant bond" and "Within lattice bond" are critical in understan ding the con tamin ant dynamics of adsorption. The first three bonds are known as anthropogenic sources and the last two bonds are indicative of lithogenous sources. However, it is worthy to note that the contaminants in any of three anthropogenic bonds can be released due to partial variations in physical and chemical properties of soil. Such release may lead to surface and ground water pollution. The Sulfide bond that is indicative of redox conditions can actually occur where oxygen is depleted in the environment. The presence of elements such as Fe and Mn in this combination indicates formation of sulfides in the environment. It might be argued that Organo-Metallic bonds are more resistant to environmental changes than the other two discussed bonds. The results of mentioned combinations are presented in Table 4 -6. Normally, major portion of absorbed elements is found in loose bond that can be released into the environment as result of changes in physical and chemical changes in soil properties. Also, it should be stated that manganese sulfides in soil column are not formed. Therefore, it might be concluded that the environment is in oxidation condition.
CONCLUSION
According to the sample analysis of present study, the industrial leachates was found to have high levels of heavy metal and could be considered as hazardous and toxic to the environment. The results of present study clearly show that soil (i.e. natural bed soil) of studied area has a good potential to absorb heavy metals. This was evident from the obtained results in this study which indicated a reduction of all the metals by adsorption within the first 5 days. However, such adsorption is associated as loosely bonded ions that can easily be released into the environment by minor changes in physical and chemical conditions of soil. Hence, along with site selection of hazardous wastes' landfill, the cation exchange capacity of soil at various depths must be carefully determined. It is also concluded that removal of metals by soil profile does not mean an ultimate fate for contamination. In other words, the chemical bonds of metals with various soil phases are vital.
